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(54) APPARATUS AND METHOD FOR MANAGING USE ENVIRONMENT AND USE HISTORY OF 
BATTERY

(57) Disclosed is an apparatus and method for man-
aging a battery that may manage a surrounding environ-
ment and a usage history of the battery. The battery man-
agement apparatus senses a temperature of an environ-
ment to which the battery is exposed, and stores a period
of time during which the battery is exposed to a high
temperature when the sensed temperature corresponds
to a preset first or second area. In this instance, the bat-

tery management apparatus may determine whether the
battery is simply exposed to the high temperature or the
battery is charged or discharged while exposed to the
high temperature, and store a usage time together. Ac-
cording to the present disclosure, information about a
time domain affecting the life or performance of the bat-
tery may be calculated in consideration of the tempera-
ture environment to which the battery is exposed.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to an apparatus
and method for managing a battery, and more particu-
larly, to an apparatus and method for managing an en-
vironment in which a battery is left unused and a history
of battery use.
[0002] The present application claims priority to Kore-
an Patent Application No. 10-2012-0138379 filed in the
Republic of Korea on November 30, 2012 and Korean
Patent Application No. 10-2013-0146526 filed in the Re-
public of Korea on November 28, 2013, the disclosures
of which are incorporated herein by reference.

BACKGROUND ART

[0003] In response to growing market demand for light
weight and high performance products, hardware and
software for portable equipments such as video cameras,
mobile phones, digital cameras, and the like, are dramat-
ically being developed, and combined with this dramatic
development, many studies are being made on a sec-
ondary battery as a power source for operating such
equipment.
[0004] A secondary battery is not only commonly ap-
plied to portable equipments, but universally applied to
an electric vehicle (EV) or a hybrid vehicle (HV) that is
propelled by an electric motor.
[0005] A secondary battery for use in vehicles is gain-
ing attention for its primary advantage of remarkably re-
ducing the use of fossil fuels and not generating by-prod-
ucts from the use of energy, making it a new eco-friendly
source of energy.
[0006] Generally, a battery (pack) for use in electric
vehicles is implemented as an assembly consisting of a
plurality of unit cells and a plurality of such assemblies,
and the cell has a structure of being chargeable and dis-
chargeable by an electrochemical reaction between el-
ements including a cathode current collector, a separa-
tor, an active material, an electrolyte solution, an alumi-
num thin-film layer, and the like.
[0007] In addition to this basic structure for charging
and discharging, the battery further includes a device for
physical protection when cells are assembled into a bat-
tery, various sensing means, firmware with an accurate
algorithm for state of charge (SOC) estimation, and the
like.
[0008] Due to intrinsic characteristics of an electro-
chemical reaction occurring inside, the use of the battery
made up of various chemical devices and electrical and
physical devices is impermanent. Furthermore, due to
these electrochemical reactions and the like, leakage
current and the like may occur, which fails to ensure safe-
ty and so remains as one of the problems to be solved.
[0009] The intrinsic electrochemical or electrical and
physical characteristics of the battery are unavoidably

influenced by an external environment in which the bat-
tery is used, and the intrinsic electrochemical character-
istics of the battery may suddenly change based on the
external environment to which the battery is exposed,
which thereby affects the life, safety or operation per-
formance of the battery.
[0010] That is, the battery has an intrinsic attribute in
that its electrical and physical characteristics degrade
over time, and is sensitively influenced by its environ-
ment, for example, an external unfavorable condition
such as temperature, a high current environment, a phys-
ical impact, overcharge, overdischarge, submergence,
overmoisture, and the like. The longer the battery is ex-
posed to this situation, the more it will decrease in battery
life, which cannot guarantee that the battery will run within
its optimal period, and since there are risks of explosion,
this may become a fatal factor in threatening the safety
of a car to which the battery is applied.
[0011] Therefore, there is a great need for improve-
ment in user interfacing environment to control the man-
agement of a battery in consideration of various external
environmental factors so as to maximize the stable man-
agement and normal operation of the battery and opti-
mize the economical efficiency of the battery, and to take
prompt or preliminary action when the battery is exposed
to a dangerous level.
[0012] Also, medium- and long-term exposure of the
battery to the above-mentioned unfavorable condition
gradually increases a so-called fatigue of the secondary
battery and deteriorates the electrochemical, electrical,
and physical characteristics, leading to increased rates
of battery degradation, which limits the time of normal
operation, causing a reduction in the battery life.

DISCLOSURE

Technical Problem

[0013] The present disclosure is designed to solve the
problems of the related art, and therefore, the present
disclosure is directed to providing an apparatus and
method for managing a battery that may manage a sur-
rounding environment and a usage history of the battery.

Technical Solution

[0014] To achieve the above object, a battery manage-
ment apparatus according to the present disclosure in-
cludes an external temperature sensor to sense a tem-
perature of an environment to which a battery is exposed,
a current sensor to sense an electric current of the bat-
tery, and a calculation unit to increase a first or second
area non-use cumulative counter for a time domain when
the temperature value received from the external tem-
perature sensor corresponds to a preset first or second
area and the current value received from the current sen-
sor is 0, and to increase a first or second area use cu-
mulative counter for the time domain when the temper-
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ature value received from the external temperature sen-
sor corresponds to the preset first or second area and
the current value received from the current sensor is
greater than or less than 0.
[0015] According to an exemplary embodiment of the
present disclosure, the first area is between 40°C above
zero and 50°C above zero, not including 50°C above ze-
ro, and the second area is higher than or equal to 50°C
above zero.
[0016] According to another exemplary embodiment
of the present disclosure, the first area is between 20°C
below zero and 0°C, not including 20°C below zero, and
the second area is lower than or equal to 20°C below zero.
[0017] According to still another exemplary embodi-
ment of the present disclosure, the first area is between
40°C above zero and 50°C above zero, not including
50°C above zero, and between 20°C below zero and 0°C,
not including 20°C below zero, and the second area is
between 50°C above zero and 20°C below zero.
[0018] The battery management apparatus according
to the present disclosure may further include a control
unit to output a control signal to limit the use of the battery
when the first or second area non-use cumulative counter
reaches a preset first or second area non-use time limit,
or the first or second area use cumulative counter reach-
es a first or second area use time limit.
[0019] The battery management apparatus according
to the present disclosure may further include a control
unit to output a warning signal to a display means when
the first or second area non-use cumulative counter
reaches a preset first or second area non-use time limit,
or the first or second area use cumulative counter reach-
es a preset first or second area use time limit.
[0020] When the temperature value received from the
external temperature sensor corresponds to the preset
first or second area and the current value received from
the current sensor is greater than or less than 0, the cal-
culation unit calculates a first or second area continuous
use time, and the battery management apparatus ac-
cording to the present disclosure may further include a
control unit to output a control signal to limit the use of
the battery when the first or second area continuous use
time reaches a preset first or second area continuous
use time limit.
[0021] When the temperature value received from the
external temperature sensor corresponds to the preset
first or second area and the current value received from
the current sensor is greater than or less than 0, the cal-
culation unit calculates a first or second area continuous
use time, and the battery management apparatus ac-
cording to the present disclosure may further include a
control unit to output a warning signal to a display means
when the first or second area continuous use time reach-
es a preset first or second area continuous use time limit.
[0022] The battery management apparatus according
to the present disclosure may further include a memory
unit to store the preset first and second areas, the first
and second area non-use cumulative counters, and the

first and second area use cumulative counters.
[0023] The battery management apparatus according
to the present disclosure may further include an internal
temperature sensor to sense a temperature of the bat-
tery, and the calculation unit stores the temperature value
(or internal temperature value) received from the internal
temperature sensor when the current value received from
the current sensor is non-zero, subtracts a value propor-
tional to the internal temperature value from the temper-
ature value received from the external temperature sen-
sor, and determines whether the result corresponds to
the preset first or second area.
[0024] To achieve the above object, a battery manage-
ment method according to the present disclosure in-
cludes a temperature measuring step of determining
whether a temperature value received from an external
temperature sensor to sense a temperature of an envi-
ronment to which a battery is exposed corresponds to a
preset first or second area, a non-use time increasing
step of increasing a first or second area non-use cumu-
lative counter for a time domain when the temperature
value received from the external temperature sensor cor-
responds to the preset first or second area and a current
value received from a current sensor to sense an electric
current of the battery is 0, and a use time increasing step
of increasing a first or second area use cumulative coun-
ter for the time domain when the temperature value re-
ceived from the external temperature sensor corre-
sponds to the preset first or second area and the current
value received from the current sensor to sense the elec-
tric current of the battery is greater than or less than 0.

Advantageous Effects

[0025] According to an aspect of the present disclo-
sure, information about a time domain that may affect
the life or performance of a battery can be calculated in
consideration of a temperature environment to which the
battery is exposed.
[0026] According to another aspect of the present dis-
closure, information about whether the battery is simply
exposed to or is applied in a temperature environment
adversely affecting the battery can be calculated.
[0027] According to still another aspect of the present
disclosure, based on the information, a life cycle of the
battery or a warranty period of a battery manufacturer
can be determined.

DESCRIPTION OF DRAWINGS

[0028] The accompanying drawing illustrates a pre-
ferred embodiment of the present disclosure and togeth-
er with the foregoing disclosure, serves to provide further
understanding of the technical spirit of the present dis-
closure, and thus, the present disclosure is not construed
as being limited to the drawing.

FIG. 1 is a block diagram schematically illustrating
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a configuration of a battery management apparatus
according to an exemplary embodiment.
FIGS. 2 through 4 are flowcharts chronologically il-
lustrating a battery management method according
to an exemplary embodiment.
FIG. 5 is a table illustrating a brief description of a
first area and a second area according to an exem-
plary embodiment.

MODE FOR DISCLOSURE

[0029] Hereinafter, preferred embodiments of the
present disclosure will be described in detail with refer-
ence to the accompanying drawings. Prior to the descrip-
tion, it should be understood that the terms used in the
specification and the appended claims should not be con-
strued as limited to general and dictionary meanings, but
interpreted based on the meanings and concepts corre-
sponding to technical aspects of the present disclosure
on the basis of the principle that the inventor is allowed
to define terms appropriately for the best explanation.
Therefore, the description proposed herein is just a pref-
erable example for the purpose of illustrations only, not
intended to limit the scope of the disclosure, so it should
be understood that other equivalents and modifications
could be made thereto without departing from the spirit
and scope of the disclosure.
[0030] FIG. 1 is a block diagram schematically illus-
trating a configuration of a battery management appara-
tus 100 according to an exemplary embodiment. FIGS.
2 through 4 are flowcharts chronologically illustrating a
battery management method according to an exemplary
embodiment. The battery management apparatus and
method according to the present disclosure will be de-
scribed with reference to FIGS. 1 through 4.
[0031] Referring to FIG. 1, the battery management
apparatus 100 according to the present disclosure in-
cludes an external temperature sensor 110, a current
sensor 120, and a calculation unit 130.
[0032] The battery management apparatus 100 ac-
cording to the present disclosure is connected to a battery
140 including secondary cells. The battery 140 includes
at least one unit secondary cell, and there is no special
limitation on a type of the secondary cell. The secondary
cell is rechargeable and requires consideration of a
charging or discharging voltage, and for example, in-
cludes a lithium ion battery, a lithium polymer battery, a
Ni-Cd battery, a Ni-MH battery, a Ni-Zn battery, and the
like. Also, the battery 140 may be constructed by con-
necting a plurality of secondary cells in series or parallel
or in series/parallel. However, the present disclosure is
not limited by a type, a number, an output voltage, and
a charging capacity of the secondary cell.
[0033] The external temperature sensor 110 senses a
temperature of an environment to which the battery 140
is exposed (S200). Also, the external temperature sensor
110 outputs the sensed temperature value to the calcu-
lation unit 130 (S201).

[0034] The calculation unit 130 determines whether
the temperature value received from the external tem-
perature sensor 110 corresponds to a preset first or sec-
ond area (S202).
[0035] The battery management apparatus 100 ac-
cording to the present disclosure may further include a
memory unit 150 to store the preset first and second ar-
eas. The memory unit 150 corresponds to a high-capacity
storage medium such as a semiconductor device or a
hard disk that is known as being capable of recording
and erasing data, for example, random access memory
(RAM), read-only memory (ROM), electrical erasable
programmable read-only memory (EEPROM), and the
like, and encompasses any device capable of storing in-
formation regardless of a device type and is not limited
to a specific memory device. With regard to a role of the
memory unit 150, its detailed description will be provided
below together with a function of the battery management
apparatus 100 according to the present disclosure.
Meanwhile, although this embodiment shows that the
memory unit 150 is disposed outside the calculation unit
130, the memory unit 150 may be disposed inside the
calculation unit 130.
[0036] The first or second area corresponds to a tem-
perature area that may have physical or chemical influ-
ence on the secondary cell included in the battery 140.
An example of the physical or chemical influence of the
temperature on the secondary cell is an increase in deg-
radation rate of the secondary cell. Particularly, the sec-
ond area may have a stronger influence on the secondary
cell than the first area. Accordingly, the first area corre-
sponds to a temperature range over which the battery
may be degraded, and the second area corresponds to
a temperature range over which the battery may be de-
graded fast. However, the present disclosure does not
merely consider an increase in degradation rate of the
secondary cell as the physical or chemical influence on
the secondary cell, and is not limited to the following em-
bodiment.
[0037] According to an embodiment of the present dis-
closure, the first area is between 40°C above zero and
50°C above zero (not including 50°C above zero), and
the second area is higher than or equal to 50°C above
zero.
[0038] According to another embodiment of the
present disclosure, the first area is between 20°C below
zero and 0°C (not including 20°C below zero), and the
second area is lower than or equal to 20°C below zero.
The first and second areas may be set in a low temper-
ature range as well as a high temperature range.
[0039] According to still another embodiment of the
present disclosure, the first area is between 40°C above
zero and 50°C above zero (not including 50°C above
zero) and between 20°C below zero and 0°C (not includ-
ing 20°C below zero), and the second area is between
50°C above zero and 20°C below zero. The first and sec-
ond areas may be set in a high temperature range and
a low temperature range together.
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[0040] FIG. 5 is a table illustrating a brief description
of the first area and the second area according to an
exemplary embodiment. Referring to FIG. 5, the first area
and the second area classified based on the temperature
of the embodiment and a brief description of each area
can be seen.
[0041] Referring to FIGS. 1 through 4 again, when the
temperature value received from the external tempera-
ture sensor 110 does not correspond to the preset first
or second area (NO in S202), the calculation unit 130
determines the environment to which the battery 140 is
exposed as an optimum environment having less phys-
ical or chemical influence on the secondary cell.
[0042] In contrast, when the temperature value re-
ceived from the external temperature sensor 110 corre-
sponds to the preset first or second area (YES in S202),
the calculation unit 130 completes the process of S202
and passes the process to S205. In this instance, the
calculation unit 130 may also determine whether the tem-
perature value received from the external temperature
sensor 110 corresponds to the first area or the second
area.
[0043] Meanwhile, the current sensor 120 senses an
electric current of the battery 140 (S203). Also, the cur-
rent sensor 120 outputs the sensed current value to the
calculation unit 130 (S204).
[0044] In S205, the calculation unit 130 determines
whether the current value received from the current sen-
sor 120 is greater than, less than, or equal to 0 (S205).
If the battery 140 is unused, that is, the battery 140 is not
charged or discharged, the current value received from
the current sensor 120 will be 0. In contrast, if the battery
140 is used, that is, the battery 140 is charged or dis-
charged, the current value received from the current sen-
sor 120 will be greater than or less than 0. In this instance,
whether the battery 140 has a current value exceeding
0 during charging or discharging may change depending
on the setting. In conclusion, if the current value received
from the current sensor 120 is 0, the battery 140 is de-
termined as not being used, and if the current value re-
ceived from the current sensor 120 is not 0, the battery
140 is determined as being used.
[0045] When the current value received from the cur-
rent sensor 120 is 0 (NO in S205), the calculation unit
130 passes the process to S206 or S207. S206 is per-
formed when the temperature value received by the cal-
culation unit 130 in S202 is determined to correspond to
the first area among the first area and the second area.
In S206, the calculation unit 130 increases a first area
non-use cumulative counter for the time domain. The first
area non-use cumulative counter represents recording
of an accumulated time over which the battery 140 is left
unused in the first area. The first area non-use cumulative
counter may be stored in the memory unit 150. Accord-
ingly, each time the calculation unit 130 performs the
process of S206, the calculation unit 130 reads a latest
first area non-use cumulative counter value stored in the
memory unit 150 and accumulates a period of time during

which the battery 140 is left unused in the first area at a
present point in time.
[0046] In contrast, S207 is performed when the tem-
perature value received by the calculation unit 130 in
S202 is determined to correspond to the second area
among the first area and the second area. In S207, the
calculation unit 130 increases a second area non-use
cumulative counter for the time domain. The second area
non-use cumulative counter represents recording of an
accumulated time over which the battery 140 is left un-
used in the second area. The second area non-use cu-
mulative counter may be stored in the memory unit 150.
Accordingly, each time the calculation unit 130 performs
the process of S207, the calculation unit 130 reads a
latest second area non-use cumulative counter value
stored in the memory unit 150 and accumulates a period
of time during which the battery 140 is left unused in the
second area at a present point in time.
[0047] When the current value received from the cur-
rent sensor 120 is greater than or less than 0 (YES in
S205), the calculation unit 130 passes the process to
S208 or S209.
[0048] S208 is performed when the temperature value
received by the calculation unit 130 in S202 is determined
to correspond to the first area among the first area and
the second area. In S208, the calculation unit 130 in-
creases a first area use cumulative counter for the time
domain. The first area use cumulative counter represents
recording of an accumulated time over which the battery
140 is used in the first area. The first area use cumulative
counter may be stored in the memory unit 150. Accord-
ingly, each time the calculation unit 130 performs the
process of S208, the calculation unit 130 reads a latest
first area use cumulative counter value stored in the
memory unit 150 and accumulates a period of time during
which the battery 140 is used in the first area at a present
point in time.
[0049] In contrast, S209 is performed when the tem-
perature value received by the calculation unit 130 in
S202 is determined to correspond to the second area
among the first area and the second area. In S209, the
calculation unit 130 increases a second area use cumu-
lative counter for the time domain. The second area use
cumulative counter represents recording of an accumu-
lated time over which the battery 140 is used in the sec-
ond area. The second area use cumulative counter may
be stored in the memory unit 150. Accordingly, each time
the calculation unit 130 performs the process of S209,
the calculation unit 130 reads a latest second area use
cumulative counter value stored in the memory unit 150
and accumulates a period of time during which the battery
140 is used in the second area at a present point in time.
[0050] The foregoing steps S200 through S209 may
be repetitively performed at a preset cycle.
[0051] Meanwhile, the battery management apparatus
according to the present disclosure may further include
a control unit 160 to output a signal for limiting the use
of the battery 140.

7 8 



EP 2 796 888 A1

6

5

10

15

20

25

30

35

40

45

50

55

[0052] The control unit 160 may receive the first and
second area non-use cumulative counter values and the
first and second area use cumulative counter values
stored in the memory unit 150.
[0053] In this instance, when the received first area
non-use cumulative counter value reaches a preset first
area non-use time limit (YES in S211), the control unit
160 outputs a control signal to limit the use of the battery
140 (S212). In this instance, the control signal outputted
to limit the use of the battery 140 may correspond to a
signal for turning off a switch device 170 that controls the
use of the battery 140. Although FIG. 1 briefly shows that
a field effect transistor (FET) connected to a high potential
terminal of the battery 140 is controlled, the present dis-
closure is not limited to the embodiment illustrated in the
drawing.
[0054] Similarly, when the received second area non-
use cumulative counter value reaches a preset second
area non-use time limit, the received first area use cu-
mulative counter value reaches a preset first area use
time limit, or the received second area use cumulative
counter value reaches a preset second area use time
limit, the control unit 160 outputs a control signal to limit
the use of the battery 140 (S212).
[0055] The first or second area non-use time limit im-
plies that the secondary cell included in the battery 140
is very likely to degrade by the cumulative non-use time
even though the battery 140 is not used in the first or
second area. Also, the first or second area use time limit
implies that the secondary cell included in the battery 140
is very likely to degrade by the cumulative use time when
the battery 140 is used in the first or second area.
[0056] Referring to FIG. 5, an example of the first or
second area use time limit is shown. In a case of the first
area, the first area use time limit is 240 hours and the
second area use time limit is 24 hours. The first or second
area use time limit shown in FIG. 5 is just an example,
and may be variously set according to the characteristics
of the second cell included in the battery 140. Also, the
first or second area non-use time limit may be variously
set according to the characteristics of the secondary cell
included in the battery 140. Meanwhile, the first or second
area non-use time limit and the first or second area use
time limit may be preset and stored in the memory unit
150.
[0057] According to another embodiment of the
present disclosure, when the first or second area non-
use cumulative counter reaches the preset first or second
area non-use time limit or the first or second area use
cumulative counter reaches the preset first or second
area use time limit, the control unit 160 outputs a warning
signal to a display means 180 (S216).
[0058] The display means 180 may display to a user
that any one among the first or second area non-use time
limit and the first or second area use time limit is reached,
through a visual and/or auditory warning member. The
display means 180 may be a lamp, a light emitting diode
(LED), a buzzer, or a speaker.

[0059] According to still another embodiment of the
present disclosure, when the temperature value received
from the external temperature sensor 110 corresponds
to the preset first or second area and the current value
received from the current sensor 120 is greater than or
less than 0, the calculation unit 130 calculates a first area
continuous use time or a second area continuous use
time (S213, S214). The continuous use time may be
stored in the memory unit 150.
[0060] The continuous use time represents a period of
time during which the battery 140 is continuously charged
or discharged in the first area or the second area. For
example, when the battery 140 is used in an environment
not corresponding to the first area or the second but the
environment is changed to an environment correspond-
ing to the first area or the second area while in use, the
continuous use time represents a length of time between
a point in time at which the environment is changed to
an environment corresponding to the first area or the sec-
ond area and a point in time at which the use is stopped
or the environment is changed to an environment not
corresponding to the first area or the second area. As
another example, when the environment corresponds to
the first or second area and the battery 140 is not used
but the use starts, the continuous use time represents a
length of time between a point in time at which the use
starts and a point in time at which the battery use is
stopped or the environment is changed to an environ-
ment not corresponding to the first area or the second
area.
[0061] The first and second use cumulative counter
values are different from the first and second continuous
use time in that a time period used in an environment
corresponding to an initial first or second area has been
accumulated since the battery 140 was manufactured.
[0062] Meanwhile, because the continuous use time
is not a cumulative value, when confronted with the above
exemplary situation, the calculation unit 130 initializes a
value of a continuous use time stored in the memory unit
150 and calculates the continuous use time.
[0063] Also, the control unit 160 receives the value of
the first or second continuous use time (S215), and de-
termines whether the first or second continuous use time
reaches a preset first or second area continuous use time
limit (S211). The first or second continuous use time im-
plies that the secondary cell included in the battery 140
is very likely to degrade when the battery 140 is contin-
uously used in the first or second area.
[0064] When the received value of the first or second
area continuous use time reaches the preset first and
second area continuous use time limit, the control unit
160 outputs a control signal to limit the use of the battery
140 (S212).
[0065] Referring to FIG. 5, an example of the first or
second area continuous use time limit is shown. The first
area continuous use time limit is 10 hours and the second
area continuous use time limit is 1 hour. The first or sec-
ond area continuous use time limit shown in FIG. 5 is just
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an example, and may be variously set according to the
characteristics of the second cell included in the battery
140. The first or second area continuous use time limit
may be preset and stored in the memory unit 150.
[0066] According to yet another embodiment of the
present disclosure, when the first or second area contin-
uous use time reaches the preset first or second area
continuous use time limit, the control unit 160 outputs a
warning signal to the display means 180 (S216).
[0067] Meanwhile, the battery management apparatus
according to the present disclosure may further include
an internal temperature sensor (not shown) to sense the
temperature of the battery 140. The internal temperature
sensor corresponds to a temperature sensor to measure
the heat by charging and discharging of the battery 140.
In this case, when the current value received from the
current sensor 120 is not 0, the calculation unit 130 may
determine that the battery 140 is being charged or dis-
charged. In this instance, the calculation unit 130 stores
a temperature value (hereinafter referred to as an internal
temperature value) received from the internal tempera-
ture sensor. Also, the calculation unit 130 subtracts a
value proportional to the internal temperature value from
the temperature value received from the external tem-
perature sensor 110, and determines whether the result
corresponds to the preset first or second area. This con-
figuration and method allows distinguishment of whether
the influence of the temperature on the life of the battery
140 comes from an external environment or heat gener-
ated from the battery 140 itself. The value proportional
to the internal temperature value may be variously set
based on an extent to which the battery 140 is exposed
to the external environment, a distance between the bat-
tery 140 and the external temperature sensor 110, an
extent of insulation between the battery 140 and the ex-
ternal temperature sensor 110, and the like.
[0068] According to the present disclosure, information
about a time domain that may affect the life or perform-
ance of the battery can be calculated in consideration of
a temperature environment to which the battery is ex-
posed. Also, information about whether the battery is sim-
ply exposed to or is applied in the temperature environ-
ment adversely affecting the battery can be calculated.
Further, based on the information, a life cycle of the bat-
tery or a warranty period of a battery manufacturer can
be determined.
[0069] Meanwhile, in the description of the present dis-
closure, it should be understood that each element or
component of the battery management apparatus shown
in FIG. 1 is distinguished logically rather than physically.
[0070] That is, each element or component corre-
sponds to a logic element or component to realize the
technical spirit of the present disclosure, and accordingly,
it should be understood that even though each element
or component is integrated or separated, it falls within
the scope of the present disclosure if a function per-
formed by a logic element or component of the present
disclosure can be implemented, and it falls within the

scope of the present disclosure regardless of whether
names are identical or not if it is an element or component
performing an identical or similar function.
[0071] Also, in the description of the embodiments of
the present disclosure, although the embodiment shows
that only one dependent configuration is added for the
convenience of understanding, an embodiment in which
a combination of at least two dependent configurations
is added may be contemplated. Accordingly, the scope
of the disclosure is not limited by the illustrated embod-
iment.
[0072] The present disclosure has been described in
detail. However, it should be understood that the detailed
description and specific examples, while indicating pre-
ferred embodiments of the disclosure, are given by way
of illustration only, since various changes and modifica-
tions within the spirit and scope of the disclosure will be-
come apparent to those skilled in the art from this detailed
description.

Claims

1. A battery management apparatus comprising:

an external temperature sensor to sense a tem-
perature of an environment to which a battery is
exposed;
a current sensor to sense an electric current of
the battery; and
a calculation unit to increase a first or second
area non-use cumulative counter for a time do-
main when the temperature value received from
the external temperature sensor corresponds to
a preset first or second area and the current val-
ue received from the current sensor is 0, and to
increase a first or second area use cumulative
counter for the time domain when the tempera-
ture value received from the external tempera-
ture sensor corresponds to the preset first or
second area and the current value received from
the current sensor is greater than or less than 0.

2. The battery management apparatus according to
claim 1, wherein the first area is between 40°C above
zero and 50°C above zero, not including 50°C above
zero, and the second area is higher than or equal to
50°C above zero.

3. The battery management apparatus according to
claim 1, wherein the first area is between 20°C below
zero and 0°C, not including 20°C below zero, and
the second area is lower than or equal to 20°C below
zero.

4. The battery management apparatus according to
claim 1, wherein the first area is between 40°C above
zero and 50°C above zero, not including 50°C above
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zero, and between 20°C below zero and 0°C, not
including 20°C below zero, and the second area is
between 50°C above zero and 20°C below zero.

5. The battery management apparatus according to
any one of claims 1 through 4, further comprising:

a control unit to output a control signal to limit
the use of the battery when the first or second
area non-use cumulative counter reaches a pre-
set first or second area non-use time limit, or the
first or second area use cumulative counter
reaches a first or second area use time limit.

6. The battery management apparatus according to
any one of claims 1 through 4, further comprising:

a control unit to output a warning signal to a dis-
play means when the first or second area non-
use cumulative counter reaches a preset first or
second area non-use time limit, or the first or
second area use cumulative counter reaches a
preset first or second area use time limit.

7. The battery management apparatus according to
any one of claims 1 through 4, wherein the calcula-
tion unit calculates a first or second area continuous
use time when the temperature value received from
the external temperature sensor corresponds to the
preset first or second area and the current value re-
ceived from the current sensor is greater than or less
than 0, and
the battery management apparatus further compris-
es a control unit to output a control signal to limit the
use of the battery when the first or second area con-
tinuous use time reaches a preset first or second
area continuous use time limit.

8. The battery management apparatus according to
any one of claims 1 through 4, wherein the calcula-
tion unit calculates a first or second area continuous
use time when the temperature value received from
the external temperature sensor corresponds to the
preset first or second area and the current value re-
ceived from the current sensor is greater than or less
than 0, and
the battery management apparatus further compris-
es a control unit to output a warning signal to a display
means when the first or second area continuous use
time reaches a preset first or second area continuous
use time limit.

9. The battery management apparatus according to
claim 1, further comprising:

a memory unit to store the preset first and sec-
ond areas, the first and second area non-use
cumulative counters, and the first and second

area use cumulative counters.

10. The battery management apparatus according to
claim 1, further comprising:

an internal temperature sensor to sense a tem-
perature of the battery,
wherein the calculation unit stores the temper-
ature value (or internal temperature value) re-
ceived from the internal temperature sensor
when the current value received from the current
sensor is non-zero, subtracts a value proportion-
al to the internal temperature value from the tem-
perature value received from the external tem-
perature sensor, and determines whether the re-
sult corresponds to the preset first or second
area.

11. A battery management method comprising:

a temperature measuring step of determining
whether a temperature value received from an
external temperature sensor to sense a temper-
ature of an environment to which a battery is
exposed corresponds to a preset first or second
area;
a non-use time increasing step of increasing a
first or second area non-use cumulative counter
for a time domain when the temperature value
received from the external temperature sensor
corresponds to the preset first or second area
and a current value received from a current sen-
sor to sense an electric current of the battery is
0; and
a use time increasing step of increasing a first
or second area use cumulative counter for the
time domain when the temperature value re-
ceived from the external temperature sensor
corresponds to the preset first or second area
and the current value received from the current
sensor to sense the electric current of the battery
is greater than or less than 0.

12. The battery management method according to claim
11, wherein the first area is between 40°C above
zero and 50°C above zero, not including 50°C above
zero, and the second area is higher than or equal to
50°C above zero.

13. The battery management method according to claim
11, wherein the first area is between 20°C below
zero and 0°C, not including 20°C below zero, and
the second area is lower than or equal to 20°C below
zero.

14. The battery management method according to claim
11, wherein the first area is between 40°C above
zero and 50°C above zero, not including 50°C above
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zero, and between 20°C below zero and 0°C, not
including 20°C below zero, and the second area is
between 50°C above zero and 20°C below zero.

15. The battery management method according to any
one of claims 11 through 14, further comprising:

a use limiting step of outputting a control signal
to limit the use of the battery when the first or
second area non-use cumulative counter reach-
es a preset first or second area non-use time
limit, or the first or second area use cumulative
counter reaches a first or second area use time
limit.

16. The battery management method according to any
one of claims 11 through 14, further comprising:

a warning step of outputting a warning signal to
a display means when the first or second area
non-use cumulative counter reaches a preset
first or second area non-use time limit, or the
first or second area use cumulative counter
reaches a preset first or second area use time
limit.

17. The battery management method according to any
one of claims 11 through 14, further comprising:

a continuous use time calculating step of calcu-
lating a first or second area continuous use time
when the temperature value received from the
external temperature sensor corresponds to the
preset first or second area and the current value
received from the current sensor is greater than
or less than 0; and
a use limiting step of outputting a control signal
to limit the use of the battery when the first or
second area continuous use time reaches a pre-
set first or second area continuous use time limit.

18. The battery management method according to any
one of claims 11 through 14, further comprising:

a continuous use time calculating step of calcu-
lating a first or second area continuous use time
when the temperature value received from the
external temperature sensor corresponds to the
preset first or second area and the current value
received from the current sensor is greater than
or less than 0; and
a warning step of outputting a warning signal to
a display means when the first or second area
continuous use time reaches a preset first or
second area continuous use time limit.

19. The battery management method according to claim
11, further comprising:

a storing step of storing the preset first and sec-
ond areas, the first and second area non-use
cumulative counters, and the first and second
area use cumulative counters.

20. The battery management method according to claim
11, wherein the temperature measuring step com-
prises storing a temperature value (or internal tem-
perature value) received from an internal tempera-
ture sensor to sense a temperature of the battery
when the current value received from the current
sensor is non-zero, subtracting a value proportional
to the internal temperature value from the tempera-
ture value received from the external temperature
sensor, and determining whether the result corre-
sponds to the preset first or second area.
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